Chimeric anti-ganglioside GM2 antibody with antitumor activity.
Ganglioside GM2, which is one of the major gangliosides expressed on the cell surface of human tumors of neuroectodermal origin, has been focused on as a target molecule for passive immunotherapy. GM2 is thought to be one of the T-cell-independent antigens and to elicit only IgM antibody responses in rodents and humans. We have previously established two murine anti-GM2 monoclonal antibodies with high specificity and strong binding activity, KM696 and KM697, both of which are of the IgM class. Variable heavy and light chain complementary DNAs of these two murine monoclonal antibodies were cloned and used in the construction of mouse/human IgG1 chimeric antibodies, KM966 and KM967, respectively, in this study. One of the chimeric antibodies, KM966, retained strong and specific reactivity with GM2 and showed the similarity of the binding activity with tumor cell lines to that of the original murine monoclonal antibody. Indirect immunofluorescence staining of tumor cell lines with the chimeric KM966 revealed that the antigen was expressed in substantial amounts on pulmonary tumor cells and leukemia cells as well as neuroectodermal origin tumor cells. When human serum and human peripheral blood mononuclear cells were used as effectors in complement-dependent cytotoxicity and antibody-dependent cell-mediated cytotoxicity, respectively, chimeric KM966 was fully effective in killing GM2-expressing tumor cells. In addition, i.v. injection of chimeric KM966 markedly suppressed the establishment of human tumor xenografts in nude mice. Taken together, chimeric KM966 is the first antibody of the human IgG class to ganglioside GM2 and has strong antitumor activity both in vitro and in vivo. It is likely that chimeric KM966 will be a useful agent for passive immunotherapy of human cancer.